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ABSTRACT

BACKGROUND: Hypertension is recognized as one of the major contributors to the disease burden globally. Use of
polypharmacy is a common phenomenon to treat moderate to severe hypertension. The burden of drug can be
lessened by concomitant use of natural herbs that are easily available around us. Tamarindus indica which is locally
known as tamarind, hasa wide range of medicinal application and positive effect on cardiovascular health.
OBJECTIVE: To see the effect of Tamarindus indica on blood pressure of stage II hypertensive patients.
METHODS: Patients with primary hypertension stage Il attended in the outpatient department of medicine of Dhaka
Medical College Hospital, were enrolled in the study. Among 90 participants, random allocation was done in test and
control group where 45 participants were in test group and 45 participants were in control group. The pulverized
pulp of Tamarindus indica fruit at a dose of 15 mg/kg/day had been given to the test group for 8 weeks along with
drugs. The control group was only on drugs. Blood pressure was recorded at weekly interval in both test and control
group. The results obtained from test group had been compared with that of control group. RESULTS: In case of
control group systolic blood pressure was 123.88+3.45 mm of Hg and diastolic blood pressure was 78.55+3.16 mm of
Hg. After taking tamarind for 8 weeks, mean the systolic and diastolic blood pressure of intervention group became
122.66%5.26 and 73.66+3.26 mm of Hg respectively. Though the fruits exerted no conspicuous effect on systolic blood
pressure (p=0.19), it significantly reduced the diastolic pressure (p=0.001) as confirmed by independent sample t-
test at 5% significance level. CONCLUSION: Tamarindus indica reduced diastolic blood pressure in stage Il
hypertensive patients. In Bangladesh where hypertension shows a rising trend, the finding of the study definitely
reveals a new dimension on the effect of fruits of Tamarindus indica on hypertension.
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INTRODUCTION

Hypertension has become a significant health  of 55 years and about 10 times among the rural
problem globally. Studies show that the population over a period of 36 years.' Treating
prevalence of hypertension has increased by 30 hypertension in proper way needs awareness
times among the urban population over period and exploration of new drugs and methods
along with traditional drugs. Bangladesh has a
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to World Health Organization (WHO), over
80% of the world population relies upon
traditional plants based system of medicine to
provide them with primary healthcare.’
Bangladesh possesses a rich kingdom of
medicinal plants. Out of the estimated 5000
species of phanerogams and pteridophytes
growing in this country more than a thousand
are regarded as having medicinal properties.’
Many of the food, vegetable, beverage, spine
and ornamental plants, which grow in this
country contain medicinally useful chemical
constituents like  phenol, coumarines,
carotinoids, glucosides, flavinoids, alkaloids,
xanthinesetc® and constitute important items of
drugs or therapeutic agents of various
medicinal preparations, particularly of unani
and ayurvedic preparations.” In the last three
decades, a lot of concerned efforts have been
channeled into researching into local plants
with  blood pressure lowering effect,
Tamarindus indica is a herb of this kind. T.
indicais evergreen tree that can reach 24m
height and 7m girth that has pale yellow and
pink  flowers.®  Thailand,  Bangladesh,
Indonesia in Asia; Mexico, Costa Rica in
America are some of the countries in which
this plant is mostly encountered.’ Every part of
T. indica plant (root, body, fruit, leaves) not
only has rich nutritional value and broad usage
area in medicine but also has industrial and
economic importance. According to World
Health Organization report, tamarind fruit is an
ideal source of all essential amino acids except
tryptophan (82%).'? Its seeds also have similar
properties so it becomes an important,
accessible protein source especially in
countries where protein malnutrition is a
common problem. According to
phytochemical analysis results, 7. indica
contains phenolic compounds like catenin,
procyanidin B, epicatechin, tartaric
acid,mucilage, pectin, arabinose, xylose,
galactose, glucose, uronic acid and triterpen.'!
Tamarind has wonderful anti-inflammatory,
anti-cholesterol, anti-bacterial properties and
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were traditionally recognized long before
scientific studies and research were conducted
on tamarinds. Tamarind is a good source of
anti-oxidants, fiber and potassium that are all
significant in promoting a healthy heart. One
of the major underlying causes of high blood
pressure today is high intake of sodium in our
diet. As much as sodium is essential in our
bodies, high amounts can seriously harm body
organs and result in increase in blood pressure.
Adding foods rich in potassium to our diets
can reverse the negative effects of sodium in
our blood and normalize blood pressure.
Tamarind is a rich source of potassium. A half
cup of the soft brown pulp contains about 377
mg of potassium. The high potassium content
of tamarind helps to reverse the negative effect
of sodium in blood and normalize blood
pressure. Antioxidant properties of 7. indica
has been shown in many studies.*'""'* Phenol
rich food & beverages like red wine, grape
seed, green tea & tamarind have hypolipidemic,
antiatherosclerotic, antioxidant, anti-inflammatory
& immunomodulatory effect. 7. indica fruit is
rich in organic acid, pectin, vitamin, minseral
content, polyphenol and flavonoid content. T.
indica fruit is rich in polyphenol and flavonoid.
It shows moderate antioxidant effect.
Epidemiological studies have shown that
flavonoid intake from fruits & vegetables have
beneficial effect on cardiovascular health. 7.
indica seed shows antioxidant effect via its
flavonoid, tannin, polyphenol, anthocyanin &
oligomericproanthocyanidin content.

Polysaccharides isolated from 7. indica seed
show the immunomodulatory effect via
increasing phagocytosis, inhibiting leukocyte
migration and decreases cell proliferation.
Triglyceride decreasing effect is associated
with epicatech in content of the extract. This
compound increases total fatty acid, neutral
and acidic sterols excreted via feces and shows
its hypolipidemic effect in this way. Tamarind
seed and fruit are suggested as a nutritional
support in patients with high blood cholesterol
levels. Moreover the high potassium and low



sodium content of tamarind helps to lower
blood pressure and ensure cardiovascular
health."” Developing counties are increasingly
faced with the double burden of hypertension
and other cardiovascular diseases. In our
country where polypharmacy is a common
phenomenon to treat moderate to severe
hypertension, use of natural herbs like
Tamarindus indica may play important role in
controlling blood pressure more effectively.
The aim of the study is to observe the effect of
tamarind on stage Il hypertensive patients

MATERIALS & METHODS:

This prospective study was carried out in the
Department of Pharmacology in collaboration
with outpatient department of Medicine,
Dhaka Medical College Hospital, Dhaka
between July 2015 and June 2016. A total of
90 patients with primary hypertension stage II
attended in the outpatient department of
medicine were enrolled in the study. Informed
written consent was obtained from the patients
after full explanation of the process. Clinical
evaluation was done by detailed history
regarding presenting illness, dietary pattern
and personal habits. Patients of either sex, age
ranges from 25 to 60 years with primary
hypertension stage II includes in this study.
Patients with primary hypertension with co-
morbidities like cerebrovascular disease,
diabetes mellitus, chronic renal disease
bronchial asthma and bleeding disorder as well
as secondary hypertension excluded from
study. According to Joint National Committee
(JNC7) stage I HTN define as Systolic BP
>160 mm of Hg and Diastolic BP >100 mm of
Hg.* Among 90 participants random
allocation of was done in intervention and
control group where 45 participants were in
intervention group and the rest 45 participants
were in control group. The pulverized pulp of
Tamarindus indica fruit at a dose of 15
mg/kg/daily had been given to the intervention
group for 8 weeks along with drugs. The
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control group was only on drugs. Blood
pressure was recorded at weekly interval in
both intervention and control group. The
results obtained from intervention group had
been compared with that of control group.
Data were compiled and statistical analysis
was done with‘t’test. Statistical comparison of
two independent percentages was done and p
value of 0.05 considered statistically
significant.

RESULTS:

This study was carried out to determine the
effect of Tamarindus indica on stage II
hypertensive patients. A total of 90 patients,
age ranged from 25 to 60 years with a mean of
52+ 8 years. Mean age of intervention group
was 51+7.87 years and control group was
5045.25 years (p=0.8317). The majority of the
participants (75.55%) were from the age group
of 51-60 years. The percentage of male
participants was 52.22% on the other hand
female participants were 47.77%. Male
participants were more than female in both
case. The Education level of 90 participants
31.5 % were higher secondary while 44.1 %
graduated, 4.5% secondary & 0.9% illiterate.
The prevalence of risk factor of hypertension
shows that out of 90 participants 27.7% was
suffering from obesity while 20% was
sedentary worker. Number of smoker was
33.33% and 7.7% participants had positive
family history of hypertension. The prevalence
of alcohol and salt intake was 5.5% and
35.55% respectively. Regarding presenting
symptoms, 23.33% patients’ complaints of
dizziness. Other important symptoms were
headache 18.88%, tiredness 13.33% but the
important thing was, 41.11% ‘participants
were symptomless. In case of control group the
mean systolic blood pressure was 123.88+3.45
mm of Hg and mean diastolic blood pressure
was 78.55+£3.16 mm of Hg. On the other hand
the mean systolic and diastolic blood pressure
of intervention group were 122.66+£5.26 and



73.66£3.26 mm of Hg respectively. No
significant change was observed in systolic
blood pressure after administration of tamarind
(p=0.19). However, for diastolic blood
pressure, P value for independent sample t-test
was found to be p=0.001 which indicates a
significant effect of tamarind to lower diastolic
blood pressure.

Table I: Effect of tamarind on blood
ressure (BP)

Age (yrs.) 50+5.25 51+£7.87 0.831
Male 51.11% 53.33% 0.833
Female 48.89% 46.67% 0.833
Systolic 122.66+5.26 123.88£3.45 0.196
BP
Diastolic 73.66+3.26  78.55+£3.16  0.001
BP
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Fig. 1: Graphical presentation of Effect of
tamarind on blood pressure (in mm of Hg).

DISCUSSION

Patients who are suffering from primary stage
IT hypertension shows persistent rise of blood
pressure in which systolic blood pressure
ranges from >160 & diastolic blood pressure
ranges from >100 with idiopathic cause."
Treating hypertension has become more
challenging due to presence of coexisting
morbidity. Use of polypharmacy is a common
phenomenon to treat moderate to severe
hypertension. The burden of drug can be
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lessened by concomitant use of natural herbs
that are easily available around us. Tamarindus
indica which is locally known as tamarind is a
herb that contains certain health benefiting
essential  volatile  chemical compounds,
minerals, vitamins and dietary fiber.'®!” Every
part of Tamarind plant not only has nutritional
value but also has broad usage in the area of
medicine.!” Tamarind is a wonderful anti-
inflammatory, anti-cholesterol, anti-bacterial
and antioxidant agent‘18 Due to its natural anti-
inflammatory properties, tamarind is very
effective in treating inflammations, in the heart
arteries or walls, caused by heart disease.
Tamarind also has carb-fighting properties that
make it a very good food to prevent
cardiovascular diseases. Its anti-cholesterol
properties help destroy plaque that may
accumulate in the arteries surrounding the
heart. The high potassium content of tamarind
helps in regulation of heart beat and maintains
blood pressure.'' The data generated in the
study which was undertaken among 90
participants  suffering from stage Il
hypertension. Among these 90 participants, 45
participants were taken as control group was
only on drug and the other 45 participants were
taken as intervention group. Pulverized pulp of
T.indica fruit was given orally at a dose of
I15mg/kg body weight daily to each
experimental volunteer of intervention group
for 8 weeks. The age of the participants ranged
between 25 to 60 years with mean age 52+ 8
years. The mean age indicates that incidence of
hypertension increases with age.'”” Oscar A et
al”® suggested in industrialized countries
systolic BP rises throughout the life, where as
diastolic BP rises until age 55 to 60 years. The
percentage of male and female of the present
study was 52.22% and 47.77% respectively.
Hypertension is more prevalent in men though
menopause tends to abolish this difference.”
The rates vary markedly in different regions
with rates as low as 3.4% (men) and 6.8%
(women) in rural India and as high as 68.9%
(men) and 72.5% (women) in Poland.*'



Prevalence of educated people is higher in the
study because health seeking behavior is more
common in educated people.

In present study, most of the patient was
symptom less (41.11%). Marshall et al*
indicated that hypertension rarely accompanied
by any symptom. The other participants who
had symptoms, the commonest presenting
symptom found in this study was dizziness
(23.33%). Out of 90 patients, 23.33% patients
complained of dizziness. Other important
symptoms were headache (18.88%), tiredness
(13.33%). Di Tullio et al ** shows that
prevalence of dizziness is more among
hypertensive than headache. The prevalence of
risk factor of hypertension showed that out of
90 participants 27.7% were obese and 20%
were sedentary worker. Agrawal et al*
suggested that prevalence of obesity and
sedentary worker among hypertensive patient
was 18% and 18.5% respectively. Most
hypertensive adolescents are obese and have a
family history of hypertension and obesity.”
Obesity, which increases plasma volume and
cardiac output, not only causes high blood
pressure, but increases the risk of
cardiovascular disease in adults.”?® Lack of
physical activity may increase the risk of
developing hypertension by 20-50%.° In
present study, shows smoker was 33.33% and
7.7% participants had positive family history
of hypertension. Agrawal et al** suggested that
prevalence of smoker and positive family
history among hypertensive patient was 16%
and 7.4% respectively. The prevalence of
alcohol and salt intake was 5.5% and 35.55%
respectively. Agrawal et al** observed the
prevalence of alcohol and salt intake among
hypertensive patient was 9.4% and 34.2%.
Substance use, including excessive alcohol
intake, tobacco use, and drugs or medications
with pressure effects such as steroids, oral
contraceptives, cocaine, and diet pills or herbs
containing stimulants, can significantly raise
blood pressure levels.”’
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The data generated in this study indicates that
fruits of T.indica has diversified effect on
blood pressure in stage II hypertensive
patients. Pulverized pulp of T.indica was found
to lower the diastolic blood pressure
significantly (p<0.05) though it had no effect
on systolic blood pressure (P>0.05). It has
been reported that long term consumption of
food containing high potassium and low
sodium content like tamarind helps to improve
cardiovascular health. Tamarind is a rich
source of potassium (628mg per 100g) as well
as low sodium content (28mgper 100grm)."
The high potassium content of tamarind helps
to reverse the negative effect of sodium in
blood and normalize blood pressure.”” High
potassium intake is associated with lower BP.
Potassium is a chemical which helps to lower
blood pressure by balancing out the negative
effects of salt.*® Tamarind seed and fruit are
also suggested as a nutritional support in
patients with high blood cholesterol levels.'*?
Moreover the high potassium and low sodium
content of tamarind helps to lower blood
pressure and ensure cardiovascular health."
The finding of this study reveals a new
dimension on the effect of fruits of 7.indica on
hypertension, but further study is required in
larger population to quantify and qualify the
issue. In our country where polypharmacy is a
common phenomenon to treat moderate to
severe hypertension, use of natural herbs like
Tamarindus indica may play important role in
controlling blood pressure more effectively.

CONCLUSION

Tamarindus indica reduced diastolic blood

pressure in stage II hypertensive patients. In
Bangladesh where hypertension shows a rising
trend, the finding of the study reveals a new
dimension on the effect of fruits of T.indica on
hypertension.
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